esp@cenet - Document 'Bibliography and Abstract - OSTECKipsft^H3&S«fr6E^ 



OSTEOCLAST-BASED CELL 



Patent Number: JP1 1009269 
Publication date: 1999-01-19 

Inventor(s): TSURUGAI TAROL); NOGIMORI KATSUMI; TAMURA MAKOTO; HI YAM A YOSHIYUKI; 

SUDA TATSUO; TAKAHASHI NAOYUKI; NAKAMURA ICHIRO; JIMI EIJIRO; 
UDAGAWA NOBUYUKI 
KAKEN PHARMACEUT CO LTD 
I JP1 1009269 
Application Number: JP1 99701 80540 19970619 
Priority Number(s): 

IPC Classification: C12N5/06 ; C12Q1/02 ; C12Q1/68 ; G01N33/53 

EC Classification: 

Equivalents: 



Applicant(s):: 
Requested Patent: 



Abstract 



PROBLEM TO BE SOLVED: To obtain a new osteoclast precursor cell useful for detection and screening of a 
differentiation promotion factor to an osteoclast-based cell, by culturing a hemopoietic precursor cell under 
specific conditions. 

SOLUTION: A hemopoietic precursor cell is cultured in the presence of (A) M-CSF(macrophage colony 
stimulating factor) and (B) a stroma cell derived from a skull to prepare an osteoclast precursor cell(Mouse 
Calvarial cells Initiating Osteoclast Precursors) negative for calcitonin receptor and tartaric acid- resistant acid 
phosphatase. The cell is differentiated into a cell having the character of an osteoclast (tartaric acid-resistant 
acid phosphatase positive cell) in a culture system in the presence of a stroma cell in an extremely short time. 
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[tmm i ] m - c s FBxfims&&&nz ^^-7 

M-CSF^'IIS#E&*£7)Xhn-V 

SBSOSFfcTT, JUJLfrWSSr^trs £ fc fc «fc "9# 

sit *jvish=.>%mm&. wmmt 

meiMiiiififcMi't* i t a*-?* s , imhubmibu 
m. 

im&4 J #®IRHW la, 25 ( O H ) , D 

•c* s > it «a 3 <Dis>#« mm. 

[ff*If 5 ] HUHKHV-*-**. Gr-l»tt,M 
ac-lHMts Mac-2Htt s F4/8 OHHfCfc 
ff^2~4cOV^^fc|2S<05S'li«MrlE« 

IS, 

[II^II 6 ] 5t«?g,«/6^if*lS 2 t < 14 3 fc: 
IE»0^#«tu»raa^*-fL lftjcJl2 fc L< {43 

«»VM-csFoaEffrc«iw*iaft*tr, «# 
[ff^ii 7 ] ^mffifg«^if 3<ii 2 1> u < w 3 1 

®&t>'M-CSF«#6TT"«^L, MSifct^SS 

mWMBK'^)*flS* . Mtitg 
: FWBiM^ASii3t«fi*} itfM — C S F <7)^ 

[|ft»99] 3tJll|flIg«*^lt*II2tt<(i3fc 
f Bij««'i',«luIE«^O^L If S3! 2 «, L < {4 3 

^^JlTOc^A^ti^mfcctVM-C S F<9#£ 

step ax? u 

fciO. M-cSF®s^^Ji-ri»^^-^AL 



7 , sfflsa^^^Mk&ii^-ri»«tM- c s f 
i£. 

[m#ri 2 ] mmvm-izz oTwrenfc, 

[000 1] 
[0002] 

mm. mw§comMzmm f §ftT%mzit& ztm 

vMfotViyxitmMZitW.M®? (la, 25(0H) 2 D 

3. gmmt^^y. ruxty^yisy^ il-6^> 

Mf LTt4«« =3rfN»#ft S . 
[0003] ^HJll^Ji, JWBS-??n7T-^«fc 

miBL-Cft * £ t Sr±5I Ufcj6«, £ OMRUitttHBUc 
<0 felO B IBIS S t , aMHBBfc4Htrttt 
feaW^ffi^fflJSMIKiBS-CS)!. fc{4# 
^.A%V-s (N. Udagawa et al. Proc. Natl. Acad. Sc 
i. USA 87 , 7260 -7264 (1990) , N. Takahashi et a 
1. J. B. M. R 6, 977-985 (1991) ) . Chambers^, 

mmmmiBMLx \ ^ & ; ^mm±mmm^zh 

"5. rni^x-^- (iSMffi&«ftt^fflrlg«) T» 
*^lfiffl4KW9», *»*tf3rtMtf*«1HIIIIMfr 
MSSti4M ; 5r^i:#i^ill> (G. Hattersley et a 
1. Endocrinology 128, 259-262 (1991) , S. Tanaka 
et al. J. Clin. Invest 91, 257-263 (1993) N T. 
J. Chambers et al. Proc. Natl. Acad. Sci. USA 9 
0 , 5578 - 5582 (1993) ) . ft«<^4. S&fgWcUV* 
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mmmmmeommzmtnmi>^ (n. Takahashi 

et al. Developmental Biology 163, 212-221 (199 

4) ) . s^wwHfett, th<omffiMtfmm*hhm 

#tSks la, 25(0H) 2 D3 flSSfflnfc J: IW1 
(S. Hayashi et al. J. Cell. Ph 
ysiol 170 , 241-247 (1997) ) . Sfcftjfi, 

iDV-f^/U c-kit HHt N c-fms Wa&ffl& 

-^-Thlt^lhflh (Y. Fujikawa et al. End 
ocinology 137 , 4058 - 4060 (1996) ) . Cleats 

[00 04] 

mmfcmhftfcwmr<nm8£i5Z.vx? y 

[00 0 5] 

[i»$P&1- 4fc*X0#&] a^»BH#4,tt, JJEffiB 
M-CSFWflqrrCV^^SSM' b tt-^tt t 

*«£i:fcjSs&Lfc. #fPJ»£>J4s MSt 

[0 0 06] fill fc. *W»i, (1) M-CSF&tf 

'It, a7r^- 44M£0K#4IIUtttt 

IE«<9SWffi. (2) M-CSF&tOTfrltl* 

KHOB* (3) -t^JRH^tfO^TT. 4 8RHH£lft 

ffi, (4) *RJRHW1«, 25 (OH) ,D3, 
MiJ¥«flS*;« V , * 7tf47°n^ ^/7>y>E2 
4s (3)<0«fIWim (5) «HWv- 
#-#»\ Sr-lft Mac-l^'fts Mac-2^ 
tts F 4/8 0H14T*S s ( 2 ) ~ ( 4 ) CDWf ftip 

tttemmmmm. (6) ^mim*^ 
( 2 ) £> l < i± ( 3 ) t&mmmmmm&M>ft 

it. ( 2 ) k L < {4 ( 3 ) tlB®«Offi#«tuIBiia*^ 



B«®#»^^-fb s * ^ttjtiniBfiiKHia*^ mm 
nv)Mt s a»ga«ai/M - csf o#stt 

«Hrfl>Ifl£#t?s K-t«S«t»1-|)^ftiga 
ffFOfctfttriSs ( 7 ) iMLfrlWISA^ (2) i>L 
< J± ( 3 ) tlBfcOK't«|f(Ig»ia^O^-ffcs ( 2 ) 
fcL<t4 (3) tfB«OKf'«1uI&«*^lufil#iffl 

»S&«St/'M-CSFc7)«TT-ffl»ts ft 

mmmti-SMtmrn*)*? y--y^m 

( 8 ) jiMMM^ ( 2 ) L < tt ( 3 ) fc!E» 

^iK-tasafriSBsa^^^ks ( 2 > *> u < a ( 3 > t 

IB»«ffi#«m«SS*^HU«#«^c7)^bs ifc 
tffffi^&IAZttiiMB&tTM-C S FC7)#£T 

asH?*3-Hf*it&F^«iaj*ffi. (9) femur 
mmtph ( 2 ) t L<« ( 3 ) ^fattottiHiiiBmK 

JMfrv^M:, ( 2 ) fc L< 14 ( 3 ) fciEf^Scf* 
A§fi^«i3J;c7'M-CSF^#fiTT«*Ls 

-yy-Km, <io> m-csfs^^^^^ 

^ ^-t»AUto«Bi:*(kt«W-*iiBfc fcftMl 

*AUfcillB4>feM:^«W*aBfcM-c S F i&ffi 
IfrtiiikSWatk-t*. ( 6 ) ~ ( 9 ) ovvffuwc 
lEfc^^s (11) ( 7 ) ^Srffifc X o TSfKSti 
^s iS1HIIKBMIIIB(zW£^{E3BB9?. (12) 
(9) «3rtfcfcJoT8ffi3*ifc, 

[ 0 0 0 7 ] 3rfc\ «ffi8fc*JV^T rj&fli|ftl&« j t 
{4s ^^tt#aflat^{4jtli^lfflM*^^1-|>« 

t-s ±k Lxmm--?^uy r ~^<7)mmzMtt 
vmmw-t. ^mmza^x r^>p-v»j k 

{4s «^ *^M^lf «*^k*|ylBMa^iM«^^M^ 
X r^JRH^j ki4s ^fWCJftifi^i/^A-f^y 

i4s *atMWMfifittt«^"*iWirr*-sT, ar^v 

[0008] 

Calvarial cells Initiating Osteoclast Precursors 
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; MC-IOPsHi. i£MiJBHB**^n7T-s^ 
WniB(c«i^«»dlXMIB k fe *ftgHB3WKr 6«fi 
8K>*9, Xho— ?«k<9»§ii^TtI^TSit# 

*x7r^-4f(HTs *fc r trap j tm-zmm 

[0 0 0 9 ] t? s #;i^h-yg£tt&tt. TR 
APIitt<D#iSt£*U *RRH?<MS=rFC. 48B#H3W 

JB (Experimental Cell Research (1995) 219,p679-68 
6) (c4Mtt4ifc:6*TS4. i£s ««tW-?-#- 
# s Gr-lHHt, Mac-lfSfi, Mac-2^4, F4/80lttt 

■c**fcv^ftft£*u waarav-*-*. Gr-i 

Rfctt. Mac-lRfctt, Mac-2R§tt. F4/80SWtT» 4 HJSfi 

yy? -i—fc-i. o 1 k anfjiBrfc o . trapo* 

«6M2(3)tlEa^TRAP^fe^t iiSSfeti 0 

\t, FACScaliver*fl!vvfe7n— >M WMJ-CJ: 0 

[ 0 0 1 0 ] *fc. ^B^ffiMmi&Wi, M-c 
SF&tX3M#**^hn-v«^£TT\ JUtoU 
Bffl»*#*ta ifcfcriO tIS-f 4 £ k #«rt&?& 
4, r M -csFS.V'lia#S*^xbo--r«^ft 

M-csF^Si-r |> h n--?«tfO#ST 

Witf s 0P/0PV7X (M-CSFX«^MV^ 

JM*M-CSF*SBirt4. ffl^4Xr-n--?«4Ji. ffl 
v«^lfg(±. M^(i\ »fiMl^ia«^^Stffi-p 

[ooii] mmit&mxhv-^mmm&mm 

Mt<7)#&i%mi±. Mitt. ™».»*#te-MEMt§ 

mizx, 5% co 2 . 3tc. auno<sw>*frTfrv\ 

fcfi. WitT, t§^^)«l¥tMtSephadex G-10fc 

[0 0 1 2] 3*fc, *^SJ!^#«MI&«&, M-C 
SF5.t/fl«iKEff X-9SM L£IIS#eW<OX h o- viffl 

4£ k sew?* 4 . mK#«^MMtfflv^M-CSF 



nWHUBKcJ: O^gSivO vc fc i < n ±tz%\WMu 
Lxi>^\ 

[0013] mttt ii5fW>x r-o-^«4. 
iHcJ:4MHt^ M^bftZmMSFFblXK. 

**, ffifitf, la, 25 (OH) 2 D3. IJTOItfV^y, 7° 
nx^^5yi»E2. -f y^-n-fdfyi, -fy^-n 

<. Wfcla, 25(00 iD3*qff4LV\ sTft«« 

LoltiK Mitt, ItWlE&FkLXla, 25(0H) 2 D3^ 

HfW/wy^w^cii, a*, io- 8 m~io 

3itlO-7~iO- 6 SST*4. ffiifWfu 

m«koft±t*tfflv>4ii^'i'$i!aftii, am, 

[0014] *^0J^K#,«|trIg«kX 
Sakt04t#i§#ii:, 0fiar. ^H6iBdH?tS*tfa-MEM» 

ffitcT. 5i co 2 . 3tc. aaaoow^-wfa. 
tfiflll (trap»im) ^b§^4£k#-c-# 

4 0 

[0015] *^<OJEfflk LT . ±IB<7)iS#fflSa^ 
M3R*fflV^fc, ffi#l»«tS-T4^MW£aH^ 

[0016] ±IS^#W^c043-f^t^tt43tlIilHalg 

IKSFOfcttEWtex h a- v«k «0StS**Si- 4 
fefes 1^ >n-^|BIg{^'tMmWt^«-4^b 
{©tH^^LTV^4kVU4. m-oX. M-CSFk»[ 

Z k fc J: 0 . y^^«^it«IE,«A^*»HH 
^ffi1-4£k*^rigT'$)4„ Rtttz. M-CSFk«S!^y 

mmmp h mmmm^^it^i&mmTx-h 4 ^ 

^^ffi-r4£k* s °rtgT'S)4„ Sfefcli, M-CSFk?S 

wm^Tx-mmmmmmm 1 , itmiu 

Hffffi#«^^^^-T4 i k t i "9 . 

ffie!^ yA^s^mta warn* bmMmwtofc 

<7){BMW?X'fo 4 *^*^^tB-t 4 £ k *fBTSB"t* 4 . 
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*m<m®mMmmmM^mmtMM^cDMm , tr 

[00 1 73 -*, JMLKffig«*^*^BJoK#W)ia 

Kit* , mm*im%*smkmx% timm& 

[0018] £SfA-t£«fc LTfi, 

tr, cos-mm. cho«, mop«, cop«, «mh 

KL iOI, ESHB. BHI»BIBiafir*aWf6*i6. 

f£, pAP3neo (TAKARA&1D , PCDNA3.1 (Invitrogenft 
S) , PCDM8 (Invitrogen&S) , pCD (ATCC 53149) , 
PMX (ATCC 67092) &^W£>tl£ . «^K$d1 

/t^ixffi, y#7x?y 3 yS, DEAE— r^f X hyy 

[0 0 1 9] M*.{f, mi^cOy^i 7yV-m 
y -xy^-f-g, £ fc fc »rtrc** . ae? 54 7*5 

AM^-aT^y'J-X 2.P79-94) fct£v\ la, 25 
(0H) 2 D3T-MHt^aIM'ti*^X h n-vjHBJE3&>feP 
Antral.. fi^MS^hn- 

^mmm^t z t i>nmT$>&. mm^y^ 7*5 v- 

mm , aB-7«BfcjjB9-f 77 y -ssa lt$sbj 
^D--y/-ri»*a (siblings : mmzmw 

^aT/l-yy-X 3.P118-130) ***tf fetLS. 

[0020] jJBwWHifcttx^ v--y?i,zm^t> 
ft&M-csFii, ffiS«aBRfcaainSit'rv^fcJ:<. * 

±S*"f & i t fccfc Dffi&StTC fc i V>. M-CSF£?§Ijl2 

&liztixnffl&b LTW:, Witf, L929«^cos« 
tffitfcfflv^* £ btfX'% £ . l^TO^v^A-r-s. , m-cs 

tf s (HSF3t^FsWfAS*LTV^pCCSF-17 (ATCC 5314 
9, Science 230:291-296(1985) ) ^> P 3ACSF-69 (ATCC 67 
092, Science 235:1504-1508(1987)) SfflV^4ik*nX 
«TC*4, Witf, pCDNA3.1Zeo (Invitrogenft 



[ 0 0 2 l ] y--y^$*i£, KtAffiMUKtc 

& b^wmmmm ±w^m% £<9*t« 
im&cofemtsxxft&wKbizm^ £ t mi 
oaawswflH-* £ b t#i £>ft& . 

[0022] 
[HAM] 

. ( 1 ) V>^Iia#i*0^hn-^« (Mouse Cal 
varial cells ; *fc r M Csj bm-&)<7)mWl 

A) ddyv^^nmiB»*5Kta-*- fcSL. lOXTiVa- 

MzimxwMLtz, fflgfrhms&*imLt&. a- 

MEM^ffi (*B#S») fci "51H8SS»i;/S. P«m 

(o.iz37^t-^ mmmtt) , o.af-f^— ^ 

(-&Rffi»a) ) *#tfa-MEMig« 10ml &JD^T37"C 
■CSfl-ISKi: 3 Ltdk. imxgXSS>bLX±m%MmL 
§ fc , ^ «/ U >y h tiBKKlOinl SrjDi T37°CT'10 
7>P H «to.L, «#iS«^0iRt^« ic7)»^SA> 
(£313110 jILT«^0IR Lfc. STOSra-MEMTlEifc 
o/Sf^, 10^I^lflL?f (JRH A-f ^-fx^ft) 
S*tfa-MEMWffitSR»S-fr. lOcmcO^/^-^-T^ 7 
^ A (a--y?tt) 5tWdSHLT 5X C0 2 , 37°C, S 
KloOZfcTlSaibfc. y?^^ b te^ojtfc i 
^thyT^y-EDTA (^3BRL*t) ^it«to»& 

S t , t7"ny7/vxy M:^^!:;^ T«M HI 
JRL, 1x106 cells/mHC-fc^Aytf- (^7bny 
tt) tPSL^f*, lmi-foaiSfflf-a-7- (7r;V3 

[ 0 0 2 3 ] B) 0P/0P^"7XPffLlBi^&i:^L, 70% 

tdk, a-MEMtMt t 9 10^ t , 7^^ y £J3VVC 5 ^ 

[0024] ( 2 ) V7X'HSffl& (Mouse Bone Marr 
ow cells ; 1TF, #fc r BMsj k^S) C7)W»! 
ddyV^X (6*»fe83», tt («7KH^Sfitt) ) frfc 

Ef-2:^y-y<yf-rtT*»wtSKt, ^-i^yy 

?±l«f^fflV^Ta-MEMt§«T"ffLaiLTPSL^. * 

i <7),«IS#**BH(7)ffi#«mrlg« (Mouse Cal varial 
cells Initiating Osteoclast Precursors ; JiTF, 

t tmc-iopsj tiSfri) fc^HkL 3 1 . 

[0 02 5] (3) ftfftf* 
lOcmcO^^-Y-r-f (1) TWHLfc r MC 
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sj 1x106 cells k, (2) T'IISt^E#2*^ ^BM 

tlHL, 5% C0 2 , 37°C S »»00!KcTi«ILfc. 
fJ3B g k 50 S £ttJfi££WBKU 10»VH»iBlli» 

&#^a-MEM^ffllOml ^ jDtT7HrBli§» Lfc. 

[0026] (4) tmc-iopsj comm 

ft) fcfflWtEUKU ^S«OPg^#^7Xh^'y 

40/im <7)^>yi/jL tCjfib. lOOOxgTjI 

^^.lfe*^0iR§ix^aMfcMtTlO7„co™Ml?tS 
■Mt a.-mm& id fcJHwcJBBBU:. JJMr 

SfcJ: -QNKLfcHBflffiK 1 ml £ s Sephadex G-10 
#5 A (PBST+5Hcffi»l,fcft PBStMtT60% OX 
5U-ktT!WiL. lionc, 2QftT3*-h?U-7l 
TSML^Sephadex G-10 (7r^S^7lt) 2ml 
£ s 0.7 cm x 5 cm <7)X.a/#yJ> (^fsj-?y Kft) 
10^^I&iSUl?t&-irOa-MEMttffl 5 ml 

fc J: 9 TfftLfc ) fcSdtoLfc. ««-«^ffl*^ 
±34 "CiSB tfcft, 1080) *J6iajDl»**tf a-MEMS ffl 
5 ml ici OtSfe^U 3BB9WBS*I3JRLfc. 1000 x g 

tta-MBNlfttt(dKILT r MC-I0Psj k LtjBUfcftL 
ft, 

[0 0 2 7] C5WH2] 

(1) r M Csj k TBMsj ^WjflHCtJtt*. r M c-io 
Psj ^JjJaigOglK 

mil o) nimz^^LKmrnsm. mm 

f^2BSs 4B@, 7HBfc**i**i-fcrt<;*?W;f-£ 

^T«Sr+^f^.-yf 4 >^L/S. §^fcs 40/xm 
7ya(:IL, 1000>«r»tU3ta±jt*IBISL^ 
PBSfcSKSLfc. 7BSO«;t S&fcHJfeflll (4) <T> 
*J6fcfl!V«L,/£. HJRLfc M£PBS£fflwr M 
0 5 cells/ml fcPSU 1ml £1M hXt°y£ffl 
v^500EMB. lflfl»frLT;W TW* (vy-+S 

tt) ^HSUi. gStJS&Lfc®, Wright-Giemsajfe 

fcSK (y/vft) lml &X7^ K#7X£»U 30» 
IBIHtUi. Sftfe«*IH8Lfc«» lml 

fcsani/csfefc siMsnsnLfc. ^n-^a 



[0028] ££>MH. tt*2B g k4B @ 
SMMHB*** < «(ES*bfe*», 7 B B fcli xiy t 1/ 
mmm^KmmZtitz, *fc, Sephadex G-10#7 
ASril-Ti k£ «t 0v^n7r~5^»<?DifflBa* I BfcWi4 
<W1t§S£ti£ (01) . &*>\ H# (A)ii£ig3if£3B 
StfMfflBSs (WOSHBOfflK, (C)!i7BB«S, (D) 
{iSephadex MO#5AteTll«US7HS0>lWIB (MC-I 
OPs) Tft*. 

[0029] ( 2 ) TMC-IOPsj <0^f-;Wr;PO-Xtf 

HtftMl (4)<0*3Stefl!V«L3fe TMC-IOPsj fc s 
TMCsj OftbOtSSTaBlllffl* (JSjaSSfg*** 1 ^ in v 

itro?mMmmmi&mftx*%&) tmrnm (stzw 

fl&k |Hl«<o$Stt£qir*4#. K-CSF**£L#v*fcfcfc 
"??o7 t — ^XoMJRltt&Jft $ ti=5r V * ) Sr ffl V vcSHi 

mi (4) nifMzmmmLtzitkimmm. zt>mm 

Ml (2) <^£fcJ;9IlSL£#i!«£ s 1x10* cell 
s/ml k&££5Ca-MEMtgffi£J§?IL£, fcfc, 2.2% 
Xi-jv&vu—x (^^;w=;i-d-x4000Cp (ffiWi 

m±) llg kM^7j< 250 ml £^ft-etll20 o C. 20#B 
h ? W/L«1^U * >y bTV- h±T-lB# 

2 x a-MEMigfft 250 nl£iR£U S)ST"lSf&WL 
fc. fcfc, JWfrL^felWnHW-LTiWtfc) 4 m 
U a-MEMigift 3 ml. Wilt?* 1 ml. 5x10" 2 M 2-merc 
aptoethanol 20u U fflMiSM 2 ml^M^tJtf^ xK 

^lOmlOr-f XK—ffH&y y^kl8G cDMfit^ 

m^xmw.Ltz&, rumiiiv^^-yv-v (3-- 

y^±) fc 2ml -fo»L7t„ #ffi^>f h^'f >fc# 
■thW&mt. PBStMLTl^g/ml l/ZWMLtz rmG-CS 
F (RS;Dtt) * 10/zU l/zg/nlfcSIMLfc rmGM-CSF (R 
&;D*±) 10j«l s lO^tg/ml fcWRUfc rhM-CSF («77<fL^ 
ft) lO^lSr-5-ii-ffUKratT. 5X C0 2 , 37^C, ?SK100 

jfHilSaKOnn^- fMIJI 1 . 
[0030] 
[HI] 



M CFU-G CFU-GM CFU-M 



ST2««5 13.7+2.1 57.3±7.8 62.0 ±3.0 

0P9«ft 21.0±2.0 122.0±7.6 106.7+4.5 

MC-IOPs 4.7+2.1 13.0+2.7 8.7+1.5 
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WSFfci 9 3n--*j^*JftililJmB|fi!M|^S 

iVCHfc**, r MCsj fciUSftSfufe TMC-IDPsj (i s 
V vffiocSF t J: o T k 3 n^- £ L £ . £ 
Oifc*»fe r MCsj fcJD3»3flfc r MC-I0Psj *M 

[003 1] ( 3 ) tmc-IOPsj (OfflQffintffi ■ 
r MCsj fcfflVvfcTy-fe-fie 

A) HtlBVl (1) O^ffifciDiWfLfc r MCsj £ 4x10 
* cells -to mjutl^lOKD^m'MLmiiS-ts a-MEMif 
MlfcJRILfctk 48>7x/I^ M-^r-TV-Y (a-- 

yn±) (csbu 5% co 2 . 37°c, auei(xa(cT2BiB 
jg*ufc. #ifisiBRU3fc, mm (4) «*»fcft 

HWLlt TMC-IOPsj 2xl0 3 cells£400,ul CO WO 

qwtmtito i-memkMBLxmmu mo-? 

M (Ola ,25(0H) 2 D3S:4^1-fogl7jlltT . 52 C0 2 . 37 

°c aoioafcTiwufc. gfipWfcfttts^genLfc 

10%*;lxvU> (^«±) /PBS^tfcT^fiT'5 
4HHIJgU 3fefcx*/-;lV7-fer->' (l:D»»t 

■felfefeM (Naphthol AS-MX phosphate ( 5 m 
g £N,N-dimethyl folmamide (fflfffiffit) lOOjultjg 
l?L£iL Fast red violet LB salt (^va) 30 
mg fc^DLTTRARBMfiff (0.1M Acetate buffer( P H5. 
0). 50mM Sodium Tartrate (jftBBtQS) ) 50 mltigfP 

ifchco) zm^xmmm-&i. 7m>i<.ximixm 
Mfomite. rMc-iopsj m^comh) 

S <9# fu 48!$P B 1S TTRAP WB«{it|Jn L 
fc. 4fc. r B Msj (H^SjtL) 14, 72B«lBlb&» 
feTBAPIWHMtMrf-ft^iHBKSiifc (B2A) . 
[ 0 0 3 2 ] B) A) WSffiteJ: 0PKUfc48*>a;^ 
;H-r-7t— f <0&7x/W::, HH0!l(4)OSt6fc: 
fi^PMKLfc TMC-IOPsj ^1x102 cells frfelxlO* ce 

us txmmm^ixAooui <n mm^m^m 

ilKs a-WMStttWitTJMIUfca, 1x10" 'M Ola, 
25(0H) 2 D3f 4/^l-fo»LT, 51 C0 2 . 37°C, ffiKlb 

owct« mmiiz. *»t*m mmz o) a) 

IS*. tmc-ioPsj (H+OStfi) 14, }4/C8L£« 
ftfcJfcffilLrTRAPBffiWBfc^Lfc (H2B) . 
[0033] ( 4 ) TMC-IOPs j <7)«mifiOlW 
3MttWrai3twWn7T-yi4, UttHl (2) « 
^Sti'5iiISL^#fS«A^^tM2 (2) <9*ffite 
ftV^f-AHs;WO-X*T rhCSF-l fci 9 

Ml (4) colrmz^mmLfz rMC-IOPsj HffiMl 
(2) co^teJOWUMHWHBL SfetotMJlB 



*OBfcfE<0^n7r— ^i-WlWl 2xl0 3 cells f 
O 400// 1 £7) 10JWI&JBIIU»*#b a-HBMfftflldHI 

u »SM2 (3) a) cDumzmmmuz*]^- 

7U-h fcjMLfctfc s 1x10-' M cOla,25(0H) 2 D3£4 
*tl-fO»Lt\ 5£ CD 2s 37°C„ aUElO0K(CT48ltifn 
*g*U:. UttffiE (3) A) co:S3£fcflSvvr 

[0034] 4HSH«IB<O*^<0jiWri4, FITCT-m^lI 
fiS tl^ST-g^O .T5u&)97-v?X t'-X ( sK U -9" 
-fxyxtt) fcfflWOBflfU:. 15 ■l<03t'&f-a-7* 
lO^WEMf^tf a-MEMJgffl6-eiOOfSte*iRL 
t5f7«b'-X 1.5 ml fc % «»1 0.4 ml & 
S&LT 37°CT*fco L£#&ll$tBSaLfc. 
lOOOxrCSt'fcfts ±jf SaSSLT a-ME^-fiT2[II^ 

l,, i«w&jBjnai**t» a-ffi»s«fc»atfc. § 

fete. mmM2 (3) A) ^^tJ; 0H»LJt48'>xA' 
fcffiLfti, lxlO-TM COla ,25 
(0H) 2 D3S: 4^1-fo»LT. 5X1 C0 2 , 37'C, S«100% 
IC-C48 BHIW»Ufc. ±S#**Tf^, IIM2 (3) A) O 

fe. i^MS. tmc-IOPsj 48^raJilF*iIfcTRAP^tt 
ffliatdMkLJt**, ^OffiOffi#«tfrKWM{i;, 48B# 
IBiartfc4MkL»*>o/i (03) . 
[0035] ( 5 ) TMC-IOPs j mCSfc J: hWfc 

a) h»mi (2) coxmzxmmiK'wmmt. m 

MMl (4) oWKSfeJ: OHHUXs tmc-IOPsj SPBSfcUB 

tt) tat. 1.5 ml «7^f?nfa-7' ( M^7tt) 

ft, «50^lS«LT±Jf*l»?liaiL,fc. 10fg*^t 

ft, aiBt^'yt>^teJ:U«il,T*±T' 30 #fflff 
■ Lfc. *^t^PBSSrlmlJn^., 3&B#;Ur <y J? X S 
df-t-tJ: 9iWLfc«, 2,500n«t«H«»fcLfc. 
#950Atl*aUT±»*«?HBBUfca, 100fg#^L^ 
FITCWfcSjfcfcft?* M«GSt# (y'f^/^ 

* 20^1»L^, ajfifc^ye^tiU 
®StT*±T 30 ^BMtttfc. *»LfcPBS*WJin 
3#P H W>x-y^XS^-9--fcj;DFJ}iL^ 2,5 
OOrpmTWHlif '[> Lfc . »50^ 1 £S tT±» 
*L/£«s lOjwg/ml 0)7yHgG (y-v^yy?l 

LT*±T- 10*fiHIHIL/£. Sfefc, 100«SfjftS?Ltelf 
3j-^yS^$fT.^SiLy-6G(Gr-l)fiLft (7r-Syy"i 
yft) * 20//lgsjDLT«2:@St^. *±T 30 
^IBMHILfe. *?^LJtPBS*lBlJini. Sg-faW^x-/ 
^XS^f-t-fci 2,500ipiiT5»HB»& 

l^s, »50/ii*aLTiit*!Rgi«aiufca, kms* 

f?t^PEtIfiL^h^7hTb' 7 
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OSSLfcfc. 2,500rpmT5fl«& 

Lfc. m^mmmLtdk. pbs i mi ichsltfac 

Scaliver (^hy-f^y^yyt) £ffl!/VC2#9 
-TUWrLfc (H4A) . 

[ 0 0 3 6 ] B) HJfiMl (2) J: owsLfc* 

mmmt, mm u) wmiz£*)wmit: tmc-iop 

sj *PBSfc3RSUfca» 35At«C0^v^aft*f-A-7' 
fcilU 1.5 ml OVf ^n^A-rt^ftLfc. « 
g}§^£2, 500rpmT5^ISKEit Lfcft. »50ju 1 m LT 
Jb»*f@IIBIBLfc. 10fg#S?L££iF4/80Si#:, (-ten 
f7^tt) . KMac-lKft (tnf7M) . t'*i-> 

mmztitzmzzomfa (7r-syyxytt) „ f^f- 
20/* i ssnLfcft, aua^^vt^tiosss 

LT*±T 3MMSI»1ILfc. *JfrUfcPBStWJni, 3 
WBJKAr-y^XSdM^fc <fc D»39LfcflL 2,500r P m 
T5#ia®I> L£ . I-J50// 1 » LT _t?t*©3 IIBR Lfc 
ft, StT4/80K*fcgLMac-lK#:^LTfi. 100fg#f? 

4fc. h'^-f-yg^§ix/c$iB220Ji*h t'^f-yflUS 
flfcSiCD3effiftte*t LTi4. lOfgftf? L Wffil LtzX 
Y ur b 7t*y> & 10// 1 SBnLfcfl. OB* 9 v t 
y^ti 0SLT7jc±T30^ra»aLfc. *»LfcPB 
SfclilJn*., 3g.m>r-y^^S^-tJ; 9JRSL 
fcflL 2,50Qr P m'C5#BB8'&Lfc. _tif*|Rg|gSBLfc 
ft, PBS 1ml KSfflLT FACScaliver£fflVvn#7- 
TiffifLfc (E34B) „ 

[0037] fiUL A) fiJ:VB)^«ai, TMC-IOPs j 
{4. KMac-2, Mac-1, Bp-lKtftBHtT, filF4/80, B22 
0, CD3effittHSttT&ofc. 

[ 0 0 3 8 ] &ib\ Hac-2{48f&ifflflSi$ IVifuyr 
-xtf&SLTV^v-^-, fec-UiWBSR. 

LT V ^ - , B220{4B«^^S LT V > 4 
[0 0 3 9] [HStW3] 

( 1 ) OP/OPV^^^IM^HSS^ffl^/t TMC-IOPsj 

a) mmmi (n bhc4 omsl/sop/dpo thcsj £«c 

ttKlffU 25T75*rj (7r;^Vf) 

7;wxy h (cfc* 4T**Lfc. MB* h U 7>- 
y-EDTAfcJ:>3l5URLfcft, OP/OPcO TMCsj 1x10 s cell 
s fc. Hftftl (2) TTOLfcKt2#fltf> r BMsj $10 
%eVHJ&Mt£-£tf a-MEMtgffi aklfcBHS*, 10 c 
■ <7)#^f-r-T> '/yaCBIt^, 10/tg/ml rhC 
SF-l£200//l SS&nLT, 51 C0 2 , 37°C, SKlOOKfcT 
iS*L>fc. J8^BBfc5HBteigfflt££JWSI§L. 10 
0 ng/ml O rhCSF-mt/' M^WSM! a-MEM 



(4) ^*J6fcJ: >3$lJMifSL, HffeM2 (5) A) co^ 

FACScaliver fciOIWfUte. 

[ 0 0 4 0 ] B) A) <7)TiIgL£«£H^T, ggffiM 
2 (3) A) B«W)*t6r7v*-ftffofc. 

[0041 ] jy±c7)^H. op/op V^X<7) TMCsj (C 4 
•a TS® £ ^MiMf4ffiMac-2KM*ttT* o 
**s CSF-l#4TTSiMac-2fiLTOtt«aSafc^-fli Lfc 

(H5A) . 

[ 0 0 4 2 ] 4fc s ffi#«^O^M«T >y-M tfi 
V^Top/opV^XO r M Csj fc*#t£«LTf#£>;?l*iM 
JiTHAPBttiHBfcMi-C* fc#, CSF-l (lOOng/m 
1)#STTop/o P V7XCO TMCsj t*#±§*L^» 
14, TRAPIMMctSMkL*: (H5B) . ^rfc s H*<0fi 

7 ti, 1 a , 25 (OH) , D3(7){tb 0 t<t 

[0043] (2) Xhn-vWBfttfflVvfe rjc-10 
Psj W^jigcoMJf 

HffiWl (4) ^^ffit^VOTL^ TMC-IOPsj t.. r M 
Cs j <Oftb 13 {=ST2«»hOP9MS£ffl^Tllfi£Ml 
(4) <«M6fcJ: OIHM^HSL. »TO (5) A) co'jj 

^Hac-2ffift t KGr-lKft^ffi V ^T2M^fe L . 
PACScallverfciOWfLfc. ST2,«tttOP 
9WI!!fl**fflVvt*^fctts Mac-2B§ttfcGr-l|»tt<7) r M C 
-IOPsj J4JBW8*ijf*»->te (H6) . tit. ST2*B» 

(3) A) Mft^rv-k-f^ftas, V^^48 
B#r H «T1CTRAPHtt«^i±^L**^^ 0 sSrfi. H 
cf^Aii, ST2«Btt£fflV^fctfD. B{40P9«S$fflV^ 
fcfcO. C|40P9«$£ffl^M-CSF£l00ng/mim!ra L^ 

[0 044] [HfSM4] 

( 1 ) tmc-IOPsj OM:t«eSMr r MCsj <7)#d11RH^ 
(la,25(0H) 2 D3, H^ftibJvl^Ey, TaMfj-y 

vyn)\zkmw^mM<nmmm thcsj ti 

«,25(DH) 2 D3 T««Bl1-4*&fc|±. HHffiB (3) A) 
O^iST TMCsj $ 487x/^/M^-7V-M::JBb 
L. 10W)*HlflillMI**t» a-MEM^tfi$400 /d St/' 
10" 5 H C7) la,25(0H) 2 D3 $4^1 SsJllLT, 23^^* 
Lfcft, a-HHfcffl T 2B8lEi*Lfc. S^fc. r MCS j 
fc tmc-IOPsj SftttS-frTT'yfe-fSffa^fcUi. 
HffiMl (4) ff)imz&\WmLt: TMC-IOPsj 2x103 
cells S400/il 0) VtiWHi!Rjm&1rti a-MEMigtt 
tISLtfSL , 51 C0 2 . 37°C, §gl00K"2 B#H 
ttmL-fc. «tt««BRL«tt. 10M^Ul?f$#tfO. 
08 % 3 5-^>^ (*ffl-tf9f->lt) 200/zl 
< DfcSlLfcft. 10X^™eifll»$-i-O a-MEMt§ffi 
200// 1 S:»LT, 55! C0 2 . 37°C, B# 
ISH8*Lfc. r MCsj t TMC-IOPsj 



(9) 



iff HPF1 1-9269 



s^fctt. r MCsj <oiM£immmfrktt o. 

08 % n^-^V^OOjul Sri9>-5< 9 fcSHU SKfi 
Ml (4) ^a^V^fiStfc TMC-IOPsj 2x10 s cell 
s£200;ul O lO^cO^iM^tSr-i-tf a-MEtf&fifcggS 
LxmUL s 5% C0 2 . 37*C, §£100%£T48 RfUPg* 
Lfc. 

[0045] r M Cs j Sri a , 25 (0H) 2 D3 ■C8MB8I1"** 
•^ttts HSfiM2 (3) A) <7y)iWC r MCsj £487x;k# 

MEH^ffl^jSanLT 2 HPJP§*U TMCsj £ a-MEMig 
*T2Bft*L*. Sfet, r MCsj t tmc-IOPsj 

*s»s*rr-y*-f tffd«^tett, HSfeffli (4) co 

SttfcfllV^WHLfc TMC-IOPsj 2xl0 3 cells£400;ul 

tf> 10JWfl&JBil»££tt a-MBt!6«fc«aLT»B 
L . 5% C0 2 , 37°C. aiJEl00ZfcT2WIBU«SUfc. «fttl 

mmitdk. iox«at«^#o o.os 

y^axuii £»?>-?< i3fc*lU:«. io^wml 
a-MEMtgtfi 200// 1 £»U S^t 10" 6 M 
(?) la,25(0H) 2 D3 £ 4/zl SsJnLT. 5% C0 2 , 3TC. 
g«100%T-48 mmimtiZ. ^Csj k TMC-IOPsj 

^mnzmttm^z^ r M c SJ ^mjifciom 
bmrnz-tts o.i x 3?-yyyn^ooiui o 

fcfilU 3SSS091 (4) tfXfrScfcfl^MSLjfc tmc-IOP 
sj 2xl0 3 cells Sr200/ilO lOXtoWMBMM'k'&ti a 
-MEM«f«lt«SUT«aL 10-6 M cr> l a ,25 

(0H) 2 D3 £ 4jul fflUl/C, 5X C0 2 , 37°C. MmOOXX 
48 SISPSBU:. 8f*»m £JtH2 (3) A) 
tfigv ^TRAPl£rfe£ ft L L £ . £ OMS . 

TMC-IOPsj i+ s 1«,25(0H) 2 D3 TlMBSLfc r MCsj 
±-Cfcffil»^tTTRAPHHtiBBJHtM:Lfe (07) . 

[0 04 6] (2) tmc-IOPsj tfJMltCjfiSPSr r MC 

sj mmmjf 

mm* (1) A) OSttfcfg^ r M Csj £la,25(0H) 2 D3 
tSffftW/^yC^WWLtt, r M Csj £a-M 

-80°Ctf0r -f -7°7 u -f-X'^zmg itz . s 



£>fc. 37C^y* A ^-?-ftTiItt?L£. UttOft 
fl*3fcfcll!»9jELfcft, a-MEMtgffi&fiSlLT. a- 

MEMtg*tra0uy*L*:„ §£>t s io%<7)*f«iMt& 

£tr a-MEMiS%^^JntT, 51 C0 2 , 37C, fflKlOOTC 

48^iBts*Lfc. tmm&. mm® o) a) 
[ o o 4 7 ] tivS'Y—yi&ffc&mtiiz 

»fc, 24^ i;W;l/ft-7P- h Cffabft-fe/kf -f 

hft) ±TSSSS0!I4 (1) B) 
i6fcfi!V>!llfctffofc«» a-MEMi£flf>T«#U 0.2 
nM ^"IiMLfct h#/l^h-y£200;ul gsJnLT 
SSBT 1 B*ISI»BLfc. a-MEMi-g*T"5HI^ 
Lfcft, 2X *;k7'jy/ 2% /;^-;P7;l/ft mm 

(0.1 M <JD#3vV-M8IS?8 (0.2 M cacodyrate 50 
ml (5ftBfc*GSSifc) s 0.1M HQ 4.15 ml £JK«*£Jii^ 

x ioo mi (diHUit) xmiLx io 4Hffln$gu * 
^ 'j]y-hwmw.x2^im» Lt&. mm\2 o> t# 

UTRAPifc&fcltU;. Aftfts -fe/l'T-r*?^-*-/ 

tt) TfiiLt 4 XrraWBISS-frfc. ttft 
tffiLfe. la,25(0H) 2 D3T-mr®iIt^: TMCsj 
I8fc^f„ Aiinyhn-^ TmCsj (phase contras 
t) s Wi3yhn-;P TMCsj (light field) . QiW. 
WKONCt mmmm'M.Ltz r MC SJ (phase contras 

t) s w&mmmizi vmBm&w&vk tmcsj (n g 
ht field) xhh. £^ss, mm$MLKfflMm±.x 

i> tmc-iopsj tt*^b->«WHMS«IIWHMIDB 
[0 048] 4fc % #PlJRH : ffcLTla,25(0H) 2 D3, 

IW^SI*;^^. y^>E2&ffl^TTRAP 

[0049] 
[«2] 



|ffMS(48B$p H 1) 


WS8 


WW 




0 


0 


la,25(0H) 2 D3(lxl0-5M) 


290.6 + 39.2 


100.3 +20.9 


IlJ¥«*/^y(M0-8M) 


246.6±67.7 


53.3±9.2 


7° n X ^ 7*7 y V >E2 (1x10- 6 M) 


150.3±37.6 


0 



(3) 0P/IP7W<O!gHi|lffi^^ TMC-IOPsj 

IStHl (1) B) fciOWHUfcOP/tP 



(3) A) <0*S(C«^ 487x^7V-ht«^PS 

Lfc. HSfiMl (4) c?)^n^v«t^ tmc-ioPsj 
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2xl0 3 cells i lW0)W£9tffllt&1ttl a-MEffl&Jfil 
400/xl fcjijSLTflHtL . 10/zg/ml COrhCSF-14// 
1 £ OP/OPV^CD TMCsj fcSanl/C, 5%CD 2 . 
37°C S SUBOOKfcT 48«IBiS»Lfc. «»m H 
$£#J2 (3) A) ««^ftVflBAI^t*Ufc«tt«fc 
<roS£H. op/opV^7XcO TMCsj ±T'I4. 1 
a, 25(0H) 2 D3 #^fctJV^TfcTRAPBHHIBfcM:* 
-f. CSF-lMDUct#^la, 25(0H) 2 D3 
■CTHAPlWHffllSfc^HfcLfc (09) . &i>\ 0*Ofift 
$ «S/57U, la ,25(DH) jD34>ffcfo 0 fc^b 

[00 50] 

[01 ] fltlEHi, r BMsj fc TMCsj <0*#«*tiJtt 
[03] 




[02] J§20Afi\ TMC-IOPsj fc TBMsj CO r M Csj 
fg20Bfi, JiyUBLfc rMC-IOPsj t TBMsj CO 

mm^timmmm^^LtimMcbcomm 
[03]^30ti, tmc-iopsj kmmmmwmm 
[ 04 ] %a era. r mc-iops j coftmzsmmjztf 

1-4Sl#*fflV^TFACScalivertWtffUJt*SS*Srf. 
[05 3 H50{4. TMC-IOPsj tffflSfciiftS r MC 
sj O^^SCSF-ltf)fa§!|& % op/op^XO r M c SJ fc 

[06] Jg60fi. ^hn-vffljfit**fflv^ TMC-IOP 
sj ^£M?#f£^1\ 

[07] H70 {4, tmc-iopsj 4>$NWc<fcWar, la, 
25 (0H) 2 D3 **!Wfcfri:**UcJ:* r MCsj 0?&R£ft 

[08] H80ii. la,25(0H) 2 D3 TlWBILfcfiL <£ 

tSIWU: r MCsj ±TTRAPHHHffl|fifc:M:tfc r MC-io 
Psj CD^^h-ygtEftSi^ilSKLfcbh^;^ 

[H9]j&9EWU r MC -ioPsj JOMltoeaKr rjc 

sj comm. op/op^XCO TMCsj £JHWt«|f Lfc 

sates**-. 



[07] 
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[HI] 




• +/? OP/OP OP/OP 



(12) 



fflWl 1-92 69 



[02] 




0 24 .« 72 



*N (hours) 




(13) 
[04] 



Wl 1-9 269 




(14) 
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[05] 




op/op oprtp 

CSF-1(100nB/ml) 



(15) 
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[H6] 

HFQCFst2.002 



B 




(16) 



1-9 26 9 




(72)»!l§# IElU &Z 

mm*M mm m 

msi5n a n ;iiEtt^i-5-8 

ms»ji[KKc7)^i-5-8 mm*& 



(72) mm m -« 

(72) B£ 

lC£iS n a n JllER<7)& 1-5-8 0g»±^ 

^»IIKBE<0^ 1-5-8 HSffi^ 



